The motor control of novice participants is often cognitively demanding and susceptible to interference by other tasks. As people develop expertise, their motor control becomes less susceptible to interference from other tasks. Researchers propose a transition in human motor skill from active control to automaticity. This progression may also be the case with nonhuman animals. Differences in performance characteristics between expert, advanced, intermediate, and novice dogs competing in the sport of agility were investigated. There were statistically significant differences between dogs of varying competitive levels in speed, motor control, and signal detections suggestive of increasing motor control automaticity in highly skilled, or expert, dogs. The largest sequential motor control difference was between novice and intermediate dogs, d ϭ .96, whereas the largest sequential signal detection difference was between advanced and expert dogs, d ϭ .90. These findings have two significant implications for expertise researchers: first, the observed similarities between dogs and humans may enable dogs to be used as expert models; and second, expertise science and methods may be profitably employed in the future to create more proficient canine workers.
Expertise in humans has been studied for a long time and there are many stable findings (Ericsson, Charness, Feltovich, & Hoffman, 2006) . However, humans are not the only experts (Helton, 2004 (Helton, , 2005 in press; Terrace, Son, & Brannon, 2003) . In a similar vein to human experts, highly trained canines undergo a long period of formal skill training and practice, varying from 6 months to several years (Fjellanger, Andersen, & McLean, 2000; Helton, 2005 Helton, , 2006 Marschark & Baenniger, 2002) . Helton (2007) , for example, found that exceptional dogs in the sport of agility have accumulated over 1,000 hr of task-specific practice. Although this figure may seem trivial in comparison to 10,000 or more hr human experts accrue (Ericsson & Charness, 1994) , it is substantially more practice than an animal in a laboratory study typically experiences.
The application of expertise research to nonhuman animals is being debated (Helton, 2005; Rossano, 2003) . There are, however, two reasons to remain open to the possibility of nonhuman expertise, especially canine expertise. First, highly skilled canines may serve as convenient, already existing animal models for human experts (Helton, 2004 (Helton, , 2005 (Helton, , 2007 . As Helton (2004) argued, dogs may be useful in determining the role of individual differences in expertise acquisition because unlike humans, they are subject to genetic control and their early life experiences can be manipulated (Schmutz & Schmutz, 1998; Slabbert & Rasa, 1997) . Studying canines may, therefore, enable the investigation of issues difficult to study in humans. Second, dogs are often required to develop skills in areas of vital societal importance such as accelerant detection, blind assistance, epilepsy detection, explosives detection, forensic tracking, guarding, hearing assistance, herding livestock, medical diagnosis, narcotics detection, detection of insect infestations, and microbial growth (Brooks, Oi, & Koehler, 2003; Fjellanger et al., 2000; Furton & Myers, 2001; Gazit & Terkel, 2003; Holland, 1994; Marschark & Baenniger, 2002; Pickel, Manucy, Walker, Hall & Walker, 2004; Slabbert & Rasa, 1997; Wells & Hepper, 2003) . The application of expertise science and methods to animals may assist in the development of more proficient dogs, thereby providing a benefit to society.
The focus of this paper on dogs should not be interpreted in anyway as suggesting that expertise occurs only in humans and dogs, as there is evidence that expertise is spread widely across species (Helton, in press ). An extensive learning process has been documented in the acquisition of skills for a variety of animals, such as bees (Dukas & Visscher, 1994; Keasar, Motro, Shur, & Shmida, 1996) , birds (Caldow et al., 1999; Yoerg, 1994) , cats (Bailey, 1993; Caro, 1994) , primates (Lonsdorf, 2005 (Lonsdorf, , 2006 Lonsdorf, Eberly, & Pusey, 2004) , and spiders (Edwards & Jackson, 1994; Heiling & Herberstein, 1999; Morse, 2000) . Skill learning appears to be similar even when remotely related species are compared (Helton, in press ). Heiling and Herberstein's research, for example, on spider web design strongly resembles the findings of the knowledge of results (KR) literature on human skill learning (Salmoni, Schmidt, & Walter, 1984) . There are, in addition, a number of other species that along with dogs serve useful, expert roles in society, including elephants, horses, rats, and a variety of aquatic mammals (Chatkupt, Sollod, & Sarobol, 1999; Diamond, 1999; Houser et al., 2005; Moore, 1997; Otto, Brown, & Long, 2002) . Dogs are, however, a significant and readily available source of nonhuman experts (Helton, 2004) .
For dogs to be used in the future as models for human experts or for expertise methodology to be applied to the study of canine expertise, similarities and differences between dog and human skill need to be elucidated. In human studies (Logan, 1985; Proctor & Dutta, 1995) , changes in attention during skill development are well established. Fitts and Posner's (1967) three-stage model of expertise development is a case in point. In this model, the initial cognitive stage consists of close attention to cues and feedback. Performance during the cognitive stage is not fluid and requires active coordination of separate skill elements. Skill production during this stage is attentionally demanding. The associative-stage in the model consists of organizing these separate skill elements into larger units or chunks. This organization results in an increase in skill fluidity speed and a decrease in attentional requirements. The final autonomous stage results in the skill becoming relatively independent from cognitive control and attention, or in other words, automatic. The cognitive independence of the skill frees-up attention for coordinating other activities and operations. The development of skill automaticity may also occur in other animals. If this is the case, then animals may provide useful models for testing competing theories of expertise development and automaticity (see Helton, 2004) .
In the Fitts and Posner (1967) model, and in other analogous stage models (e.g., Anderson, 1995) , the early cognitive stage entails a declarative knowledge component. Animals are not capable of declarative knowledge, if by declarative one literally means the ability to declare in language what one knows. However, Terrace and his colleagues (2003) argued that declarative knowledge and language were distinct and that declarative knowledge predated language in evolution. A knowledge system in which information is encoded analogically as images is an example of a nonverbal declarative knowledge system (Kosslyn, 1980; Terrace et al., 2003) . Some animals such as dogs use encoded images to guide their behavior (Adachi, Kuwahata, & Fujita, 2007; Topal, Byrne, Miklosi, & Csanyi, 2006) . Regardless of whether dogs possess declarative knowledge or not, stage models of expertise have not been applied to canines and may prove useful in understanding the changes in attention that occur during skill development in canines.
In the present study, Fitts and Posner's (1967) stage model of expertise will be investigated in dogs competing in the sport of agility. Although in the human literature consciousness, automaticity, and attention appear to be conceptually mingled (Moors & De Houwer, 2006; Rossano, 2003) , the present investigation focuses on attention and remains agnostic regarding animal consciousness. Researchers have proposed that there is limited attention available for information processing in humans Hirst & Kalmar, 1987; Kahneman, 1973) and other animals (Bushnell, 1998; Bushnell, Benignus, & Case, 2003; Gottselig, Wasserman, & Young, 2001) . A skill performed without attention is considered to be automatic (Logan, 1985; Moors & De Houwer, 2006) . Automaticity is gradated; tasks require more or less attention. Most tasks have some attention cost, although they can be exceedingly small (Paul, Ada, & Canning, 2005) . Researchers have suggested that skills become more automatic with practice (Bebko et al., 2003) . Skill execution in the early stage of learning requires the executive attention system to actively integrate subcomponents of the skill and coordinate their production (Proctor & Dutta, 1995) . The attention demands of skill production is less intense with practice because the subroutines have been stored in larger memory units or chunks (Ericsson & Charness, 1994) and/or the brain has actually reorganized (Foyer-Lea & Matthews, 2004; Hill & Schneider, 2006; Poldrack et al., 2005) . Chunking has also been used as an explanation for findings in research with nonhuman animals (Macuda & Roberts, 1995; Terrace, 1987) .
Movement Control
Aspects of human bipedal movement control appear to be cognitively demanding and susceptible to interference by other cognitive tasks (Beilock, Wierenga, & Carr, 2002; Bloem, Steijns, & Smits-Engelsman, 2003; Woollacott & Shumway-Cook, 2002) . Although alternative explanations exist for some motor control tasks (Beauchet, Dubost, Aminian, Gonthier, & Kressig, 2005; Riley, Baker, Schmit, & Weaver, 2005) , there is a growing consensus that the control of human locomotion in constrained settings (Abernethy, Hanna, & Plooy, 2002; Sparrow, Bradshaw, Lamoureux, & Tirosh, 2002) and in response to perturbations (Woollacott & Shumway-Cook, 2002 ) is cognitively demanding and susceptible to attentional resource limitations. The attention demand of gait and stance control in nonconstrained settings is difficult to discern, especially in healthy adults, because these tasks are overpracticed (Paul et al., 2005; Riley et al., 2005) . Bardy and Laurent (1991) demonstrated increased auditory reaction time (RT) in an unconstrained walking task versus a sitting control condition. Sparrow et al., (2002) investigated the attention costs of walking on RT to auditory and visual signals. Relative to no-walking baseline RT, walking increased the response latency in all conditions. Sparrow et al. included a condition in which they constrained the participants' walking by making them place their feet on specific targets. This constrained condition increased response latency during walking. Walking alone appears to have an attention cost. This cost is increased by additional constraints on walking. The control of motion is likely to require active attention, especially when perturbed or constrained.
Although biped and quadruped locomotion are distinct, quadrupeds, like bipeds, need to actively control their balance, especially during abrupt changes in direction and speed (Lee, Bertram, & Todhunter, 1999) . The control of complex movements in animals should be initially attention demanding. Predators, for example, need to become skillful at dealing with movement constraints, as their motion is restricted both by uneven terrain and by an evasive prey. Predators, moreover, need to learn how to deal with perturbations, as many prey animals will literally attempt to knock the predator off balance. The attention costs of motor control should be reduced with practice, freeing resources for other tasks and operations, such as prey detection and decision making. If this is the case with nonhuman quadrupeds, then novice animals will differ from experienced animals in their ability to direct attention to nonmovement control operations. Caro's (1994) ethological research on cheetahs is one of the most extensive investigations of skill development in predators and provides two important pieces of evidence. First, Caro reported that cheetah mothers provide their offspring with the opportunity to hunt in a controlled environment. The mothers capture live prey and bring it back to their cubs. The mothers then release the live prey and encourage the cubs to chase. These young cheetahs develop the ability to chase, knock down, and suffocate prey without the additional cognitive burdens of actual hunting, like prey detection and decision making. Second, one of the primary differences between novice adolescent cheetahs and experienced adult cheetahs is the average distance of abandoning a chase. Adolescents on average abandon a chase after 18 m, whereas adults abandon chase after only 2 m. Perhaps, adult cheetahs have more skill or attention available for reading prey signals and are, therefore, more aware of when a chase is futile.
Field studies with predators limit one's ability to rule out nonlearned, innate mechanisms. Cheetahs have evolved over a long period of time to be successful predators and these developmental changes noted by Caro (1994) may reflect underlying innate mechanisms. There is, however, a quadruped that develops skills in areas that are evolutionarily novel and therefore, are unlikely to be due to innate mechanisms: the working dog.
Canine Agility
Canine athletes, similar to human athletes, undergo a long period of formal skill training and practice (Helton, 2006 (Helton, , 2007 . The popularity of training dogs for activities makes finding highly skilled canines relatively easy. In the current study, canine agility performance will be examined. Agility is a relatively new sport. It was developed in the 1970s and is, therefore, evolutionarily novel. The sport of agility involves a dog running through an obstacle course made up of inclined walls (A-frames), hurdles, tunnels, chutes (collapsed cloth tunnels), elevated dog walks, weave-poles, and see-saws. The dogs must follow a prescribed path through the obstacles and are directed by a handler using gestures and vocal commands. Faults are given for mistakes and speed is calculated. The sport involves endless variation as the placement of the obstacles is not static (for a picture of an agility competition, see Figure 1 ).
Agility is interesting for researchers of motor control because the dog needs to simultaneously control body movement and detect handler signals. When completing an agility course, the dog is performing two tasks: (a) listening and looking for commands (handler signals); and (b) controlling movement in a constrained environment. Moreover, these dogs do not stop moving to detect handler signals; signals are detected while the dog is moving. Agility, in addition, enables the researcher to quantify both motor performance and signal detections. The dog's speed and various types of precision can be measured separately, enabling the examination of different skill components.
In the present investigation, novice, intermediate, advanced, and expert American Kennel Club (AKC) dogs will be compared for their running speed and various types of precision on a full agility course. More highly skilled dogs will, unquestionably, have overall better performance. The critical issue is whether the limited attention theories developed by researchers to explain human skill development can be applied to agility dogs. If they can be, then a distinct pattern should be noted. Initially, dogs' motor performance should be attentionally demanding, therefore, improvements in motor control should develop early. Once motor skills become sufficiently chunked or automatized, attention should be freed, enabling an increase in signal detections and running speed. The dogs' obedience to simple commands will also be examined to rule out the alternative possibility that any differences detected between the dogs of varying expertise levels are due simply to changes in self-control, obedience, or willingness to comply to the handler's commands. There should be little difference between the dogs of various expertise levels in their ability to follow simple commands, like to sit and stay, or in their self-control.
Method

Participants
Participants were 60 dogs and their handlers. The dogs and handlers were recruited at the Queen City Dog Training Club in Cincinnati, Ohio, an AKC affiliated center. The Club is nationally recognized as a premiere agility training facility and has produced a number of AKC champions. Only experienced handlers, with prior experience working with advanced and expert dogs, were included to reduce, though not completely eliminate, the impact of handler expertise experience. The dogs consisted of 15 each from four levels of ability: novice, intermediate, advanced, and expert. The determination of a dog's expertise level was made using the AKC's preestablished competitive designations (see http:// www.akc.org/events/agility/index.cfm). The novice dogs in this study were not naïve. The dogs had some training in the sport of agility and were familiar with the obstacles. The dogs were matched for height (leg length), a factor that influences running speed in the sport (Helton, 2006 (Helton, , 2007 with 1 in. of tolerance. Where possible dog breed was matched across levels; however, as previous research does not indicate a significant effect for breed on agility performance when height is controlled, height was given higher priority for matching purposes (Helton, 2006 (Helton, , 2007 . The dogs ranged in age from 2 years to 7 years (M ϭ 3.6 years, SD ϭ 1.5 years).
Procedure
The dogs were assessed at the training club over 3 days. The Queen City Dog Training Center is a 9,600 sq. ft. climate controlled building with antislip matting built especially for the sport of agility. The dogs competed in full agility courses consisting of all obstacle types and their respective combinations. Course length and the exact number of obstacles employed depended on the dogs' competitive abilities. More skilled dogs ran slightly longer courses than their less skilled counterparts. The height of jumping obstacles is adjusted for the height of the dog, as is the standard in the sport. All dogs competed at least two runs on separate days. The obstacles were arranged by an experienced AKC course setter for each session. The course lengths ranged from 127 to 173 yards (M ϭ 152.1, SD ϭ 16.4) with 15 to 19 obstacles (M ϭ 17.5, SD ϭ 1.6). The time to complete a course ranged from 43.9 to 101 seconds (M ϭ 62.8, SD ϭ 12.5).
In this study, performance measures were assessed from the dogs' runs for both speed and precision. Speed was the average time for a run, regardless of number of faults made during the course. The speed of each run was calculated by dividing the distance of the course measured in yards by the time of the run measured in seconds (yd/sec). Course time was measured using Signature Gear electronic timers (Signature Gear Corporation, Saint Louis, Missouri). These electronic timers are specifically designed for agility competitions and are accurate to 1 ms.
In agility, faults are given for a number of inappropriate actions by the dog. Different types of faults can be distinguished. Three types of faults of interest are refusals-runouts (R), obstacle faults (O), and table faults (T). A refusal is when a dog starts toward an obstacle and ceases forward movement. A runout is when the dog passes by the next correct obstacle. An obstacle fault is given when the dog fails to perform on an obstacle, for example, not touching contact zones or knocking bars on jumps. A table fault is when a dog leaves a rest or pausing zone, typically an elevated platform, prematurely.
The kind of faults made may be diagnostic of underlying skill differences between dogs of differing levels of ability. The exact underlying nature of these faults is open to speculation; however, they are objectively different in nature. R faults are made when the dog is not committing to an obstacle. These errors may indicate an underlying state of signal uncertainty. In the case of a refusal, the dog is second guessing the handler's signal, turning back to the handler, perhaps, for verification. In the case of a runout, the dog most likely missed a handler signal. An R fault, therefore, most likely reflects a missed or nearly missed handler signal. O faults are motor skill errors; the dog whereas engaging with the obstacle, fails to do so appropriately. T faults are errors of obedience or dog self-control. The handler indicates to the dog to sit and stay on the platform, but before being given the release command by the handler, the dog prematurely releases him or herself.
In addition to speed, the three different types of precision were collected: refusal/runout (R), obstacle (O), and table (T). To calculate precision values, the fault types were summed for each dog and divided by the total number of runs the dog ran. A constant (1) was added to these values and they were inverted (1/(x ϩ 1)) to ensure normality (Kirk, 1995) . The constant was added to deal with cases of zero faults. For these metrics, a higher value reflects more precision. These faults were determined by AKC-qualified agility judges who were blind to the purpose of the study. As is typical in the sport of agility, a primary ring judge determined the faults. At least two other judges were present and could be queried about unclear cases; none, however, occurred.
Results
To assess whether there were speed-accuracy trade-offs, the relationships between speed and the precision measures were calculated using Pearson product-moment correlations. Speed was significantly correlated with O precision, r(58) ϭ .44, p Ͻ .01; and R precision, r(58) ϭ .43, p Ͻ .01; but not with T precision, r(58) ϭ .21, ns. O and R precision were significantly correlated with each other, r(58) ϭ .42, p Ͻ .01; but neither O precision, r(58) ϭ .20, ns; nor R precision, r(58) ϭ .23, ns; were correlated significantly with T precision. There was no evidence for speed-accuracy trade-offs observed between dogs; more precise dogs tended to be faster, not slower.
Speed and the precision measures were analyzed with orthogonal comparisons (Keppel & Zedeck, 2001) . Depending on whether the performance metric was hypothesized to differ late or early in skill development, Helmert or reverse-Helmert contrasts were conducted. For Helmert contrasts, each group was compared to the mean of all subsequent groups, whereas for reverse-Helmert contrasts each group is compared to the mean of all previous groups (Field, 2000) . The speed means for the four expertise groups are displayed in Figure 2 . For the speed reverse-Helmert contrasts (MSE ϭ 2.84), experts were significantly different from the average of the other groups, t(56) ϭ 5.99, p Ͻ .01, d ϭ 1.60; advanced dogs were significantly different from the average of intermediates and novices, t(56) ϭ 3.81, p Ͻ .01, d ϭ 1.02; and intermediates were not significantly different from novices, t(56) ϭ 1.76, ns, d ϭ 0.47.
The precision scores for each expertise group can be seen in Figure 3 . For T-precision Helmert contrasts (MSE ϭ 0.01), novices did not differ significantly from the average of the other groups, t(56) ϭ 1.00, ns, d ϭ 0.27; intermediates did not differ significantly from the average of advanced and experts, t (56) 
Discussion
As predicted, dogs of varying expertise levels differed significantly on objective measures of performance. R precision may be indicative of signal detections. The large differences between experts and novices for the amount of R precision indicate that a major aspect of dog agility skill is learning to accurately detect handler signals (e.g., to not miss them). The clear speed and O-precision differences between experts and novices indicate that along with the perceptual-cognitive skill learning, agility skill entails substantive changes in motor control. The expert dogs are not only more careful when moving through and on to obstacles (more O precision), they are also moving more quickly (speed). The lack of significant differences between dogs of different expertise levels for T precision and the overall high T-precision values, regardless of expertise level, may indicate a ceiling effect. To compete in agility, dogs are already under control and obey basic commands accurately.
Faster and more precise expert dogs are expected, as agility dogs' designated expertise levels should be based on objective features of performance. More critical was the unique pattern of skill differences with increasing agility expertise. In line with the limited attention theories developed by researchers using human participants (Bloem et al., 2003; Fitts & Posner, 1967; Woollacott & Shumway-Cook, 2002 ), a distinct pattern in the dogs' performance was predicted. From this perspective the dogs' motor performance initially should be attentionally demanding. Therefore, improvements in motor control should come earlier, namely O-precision improvements should come before improvements in signal detection, or R precision. Once motor skills become sufficiently chunked or automatized, then attentional resources should be freed, enabling an increase in R precision (signal detections) and an overall increase in running speed. The results of this study corroborate this theoretical pattern.
As can be seen in Figure 3 , the largest sequential difference in R precision (signal detections) occurred when experts were compared to advanced dogs (d ϭ 0.90), whereas the largest sequential difference in O precision occurred between novice and intermediate dogs (d ϭ 0.96). Speed increases across the expertise levels; however, noticeable changes in speed occurred when intermediates were sequentially compared to advanced dogs (d ϭ 0.65) and advanced dogs were compared to experts (d ϭ 0.72), slightly later in skill level than the major O-precision gains. Although improvement in motor control continues throughout levels, the majority of the gains in these abilities occur at skill levels lower than the expert designation. This finding may indicate that earlier in skill development motor control is attentionally demanding and then later becomes increasingly automated, first allowing increases in speed and then finally major increases in signal detections.
The results of this study fit nicely within Fitts and Posner's (1967) three-stage model of expertise development. In their model, Figure 2 . The mean running speeds (yd/sec) for the four expertise groups (error bars are 95% confidence intervals). the initial cognitive stage consists of close attention to cues and feedback. Performance during the cognitive stage is not fluid and requires the active, attentive coordination of the separate skill elements. The transition from novice to intermediate is marked by improvement in motor control (O precision), or in other words, the accurate production of the individual motor elements. The next associative stage in their model consists of organizing these separate skill elements into larger units or chunks. This organization results in an increase in skill fluidity and speed. The transition from intermediate to advanced is marked by an increase in speed, or in other words, the fluidity of skill production. The final automatic or autonomous stage consists of the skill becoming independent from cognitive control and attention. The independence of the skill frees-up attention for coordinating other activities and operations. The transition from advanced to expert in this study is marked by an increase in signal detections (R precision), a task that presumably requires attention.
There are alternative explanations for the reported findings. One alternative explanation is that only exceptional dogs, those that make no faults to begin with, continue on to become experts. Handlers may, moreover, selectively remove dogs from competition. Handlers may first remove those dogs who fail to show motor expertise (O precision) and then eventually those dogs failing to detect signals (R precision). Because the data collected for this study were not longitudinal, this explanation is possible. There is some evidence that suggests that although possible, this explanation is implausible. First, looking at the overall fault rates, 6 of the 15 expert dogs had a completely flawless performance, whereas none of the 15 novices had a flawless performance. As far as can be determined, both from the data at hand and from conversations with AKC officials, flawless novice dogs do not exist, so there would be none to select out. There is, in addition, no reason to suspect a fault specific (O vs. R) weeding out process from one competitive level to the next. This issue will hopefully be resolved in the future with the employment of longitudinal studies, in which individual dogs are tracked from the beginning of their training.
Another possible issue is handler confounding. Agility is a team sport in which handlers play a critical role in directing the dogs' movements. It could be argued that the findings of this study may be due to handler differences instead of dog differences. Before continuing too far with this line of reasoning, one point should be made clear: the novice and intermediate dogs' handlers were not agility novices themselves. To be included in this study, all handlers needed to have previously competed with a dog at an advanced or expert level. Thus, whatever signaling method the handlers of novice and intermediate dogs employed had worked previously with a highly skilled dog. Although there will be differences in the exact signaling method a handler employs, the dogs' skill is to learn to detect their handler's signals. Handler differences do not, moreover, explain the developmental pattern in regards to motor skill (O precision).
Regardless of possible objections and alternative explanations, the findings of this study are intriguing and deserve closer examination. From a practical perspective, agility may prove useful as a real-world task revealing changes in attention during skill development and automaticity in animals. If, as is being suggested, some aspects of agility skill are automatizable in dogs, then dogs may serve a role in studying automaticity in general. A successful animal model of the development of skill automaticity may prove useful in the future for examining factors that influence skill automaticity that are difficult or restricted in human participants (e.g., underlying genetic factors and early rearing practices). Dogs may prove useful in this regard as they are subject to genetic control and their early life experiences can be manipulated (Schmutz & Schmutz, 1998; Slabbert & Rasa, 1997) .
The dual-task paradigm is commonly used to measure task automaticity in humans (Abernethy, 1988; Pashler, 1994 Pashler, , 1998 . Automatic tasks place little burden on attention and, subsequently, performance on concurrent secondary tasks are unaffected. Nonautomatic tasks, however, compete with secondary tasks for attention. This competition between the tasks for limited resources leads to performance deterioration in one or both of the tasks. Although agility is a natural dual task, with movement and signal detection occurring simultaneously, dual-task methodology was not rigorously employed in this study. Researchers in the future could emulate the dual-task method used in human expertise research (Beilock et al., 2002; Leavitt, 1979; Smith & Chamberlin, 1992) with agility dogs. The results of this study will hopefully encourage researchers to conduct these studies.
Although they do not rule out alternative explanations, these preliminary findings are provocative. The results of this study intriguingly match expectations based on Fitts and Posner's (1967) stage model of expertise development. Undoubtedly, more research is warranted. The sport of agility offers researchers an excellent setting to test theories of skill automaticity and executive attention in a nonhuman species. Regardless of its impact on the theoretical understanding of expertise, this paper provides an initial step toward a science of canine expertise. The need to study the operational performance of working dogs is critical. Knowing how an explosive detection dog works, for example, is as important as knowing how a human luggage inspector works, if the goal is to keep our airliners safe. More specific to the present study, K-9 law-enforcement dogs are actually trained in agility, in a manner very similar to the dogs in this study. The K-9s need to navigate quickly through all types of obstacles, while they simultaneously process the verbal and gestural commands from their human partners. Further research in this area would be extremely useful in understanding canine expertise and developing more proficient canine workers.
